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INTRODUCTION 
The California Department of Fish and Game and the State Water 
Resources Control Board (through Regional Board #3, Central Coast) 
entered into an agreement whereby Department biologist-divers con- 
ducted a subtidal ecological investigation of the marine environment 
in the vicinity of the Wedron Silica discharge. The objective of 
the study was to provide the Regional water Quality Control Board 
(RWQCB) with data to assist them in evaluating the effects of the 
discharge on the marine environment. 
'The determinations made by biologist-divers consisted of: 
(i) comparztive abundance and diversity of plant and animal life; 
(ii) substrate characteristics; and (iii) limited physical measure- 
ments, including water temperature and clarity. 
The State Water Resources Control Board reimbursed the Department 
for part of the expenses incurred during this study. 
Area Description 
'The Wedron Silica Company operates a sand quarry and washing 
facility near Asilomar on the Monterey Peninsula. Their discharge 
consists of washed sand and silt tailings carried as a 20% fluid 
slurry in fresh water. The slurry is discharged through a 6 inch 
pipe approximately 3,000 ft long directly offshore into Spanish Bay 
- Prepared at California State Fisheries Laboratory, Marine Resources 
Region, 350 Golden Shore, Long Beach, California 90802 
(Figure 1 ) .  Wedron S i l i c a  Company has  a permit  from t h e  Cen t r a l  Coast 
RWQCB t o  d ischarge  a maximum of 240 tons  of si l t  and c l a y  d a i l y  and 
t o  d ischarge  a maximum of 260 g a l l o n s  of f r e s h  water  p e r  minute f o r  
16 hours  a day (RWQCB pers .  corn.). However, t h e  Ocean P lan  Technica l  Report 
f o r  t h e  Wedron S i l i c a  Company (unpublished) g ives  a d a i l y  mass 
emission r a t e  of 150 tons  of s i l t  and c l a y  and 150,000 g a l l o n s  of wa te r .  
Spanish Bay i s  loca t ed  between P t .  ~ i ? o s  and P t .  Joe  f a c i n g  nor th-  
west and thus  i s  exposed t o  t h e  p r e v a i l i n g  wind and swe l l .  The s h o r e l i n e  
i s  cha rac t e r i zed  a s  one of g r a n i t i c  headlands and s m a l l  coa r se  sand 
beaches. A sand beach, b i sec t ed  by a small rock i n t r u s i o n ,  ex tends  
n o r t h  of P t .  Joe approximately 1 m i l e .  The s h o r e l i n e  from t h e  beach 
northward c o n s i s t s  l a r g e l y  of g r a n i t i c  rock. A k e l p  bed beg ins  
approximately 1,700 f t  from shore  and ex tends  ou t  t o  approximately 
3,500 f t  i n  t h e  immediate v i c i n i t y  of t h e  d ischarge .  
The fol lowing d e s c r i p t i o n  of t h e  s e a  bottom i n  t h e  a r e a  bounded 
by P t .  Piiios and P t .  Joe  i s  from a r e p o r t  prepared f o r  Engineering- 
Sc iences ,  I n c .  by Converse, Davis and Assoc ia tes ,  consu l t i ng  eng inee r s  
and g e o l o g i s t s  (unpublished) .  The r e p o r t  was submit ted t o  t h e  Monterey 
Peninsula  Water P o l l u t i o n  Control  Agency pursuant  t o  a s tudy  c u r r e n t l y  
underway on a proposed ocean o u t f a l l  t o  b e  b u i l t  o f f  P t .  ~ i z o s .  
The sea bottom i n  the  s tudy  a r e a  c o n s i s t s  of c h i e f l y  
of one rock type which i s  o v e r l a i n  and surrounded 
by vary ing  types  of sandy, s h e l l y  and g r a v e l l y  s o i l .  
The bedrock m a t e r i a l  i s  a hard,  c r y s t a l l i n e  g r a n i t i c  
rock (g ranod io r i t e )  of Mesozoic age t h a t  i s  
c h a r a c t e r i s t i c a l l y  medium t o  very coarse-grained,  
moderately t o  h ighly  f r a c t u r e d  and very  hard .  The 
rocks exposed a t  bo th  P o i n t  Joe  and P o i n t  PiZos 
a r e  n e a r l y  i d e n t i c a l  t o  those  samples c o l l e c t e d  i n  
t h e  o f f sho re  a r eas .  J o i n t  p lanes  i n  t h e  g r a n i t i c  
rock t r end  gene ra l ly  east-west t o  northwest-south- 
e a s t  and roughly p a r a l l e l  known f a u l t s  i n  t h e  reg ion .  
These p l anes  may form l e s s  r e s i s t a n t  zones i n  t h e  
rock t h a t  tend t o  weather more r e a d i l y  than  adja-  
cen t  a r e a s .  
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FIGURE 1. Wedron S i l i ca  Company Discharge Sampling Locations 
October 17, 18, 19, 1972. 
The soil materials overlying the granodiorite 
consist predominantly of fine to coarse-grained 
sands with varying amounts of shell, almost pure 
sand mixtures. These granular materials are 
noncohesive and easily dug by hand. These sands 
(without shells) differ little in composition 
from those found on the sandy beaches and dune 
areas around the western and southern portions 
of the Peninsula. The shell material in the soil 
.is generally a mixture of broken shells and 
smaller living organisms usually less than one 
inch in size. The maximum depth of the surficial 
deposits is about 25 ft. 
The study area conformed with the general station plan set by the 
RWQCB which consisted of four stations radiating 500 yards from the 
discharge terminus, one at the terminus, and one approximately 1,300 
yards NNE of the discharge. 
METHODS 
Field operations were conducted by Department divers on October 17, 
18, and 19, 1972 from a 23 ft boat. 
The methods used in this survey differ from our previous surveys 
in that quantitative arcs, quadrats, and benthic grabs were not utilized. 
By prior agreement with the RWQCB, the survey was designed as a quali- 
tative diver observation survey to include those stations established by the 
RWQCB for monitoring purposes. We retained the original station num- 
bers established by the RWQCB to facilitate comparison with previous 
monitoring studies. Four transects were established with the outfall 
terminus as the focus and Stations 2, 3, 4, and 5 as the end points. 
Each transect was thus 500 yards long. The control station, Station 6, 
- - .. 
was located 1,300 yards NNE of the discharge. 
Where the bottom visibility was zero, or nearly so, the biologist 
made spot dives and obtained core samples for sediment analysis and 
collected representative benthic flora and fauna for identification. 
When water clarity permitted, the biologists swam along the transects 
following a compass course and recorded the relative abundance and 
distribution of the visible biota, collected representative plants 
and animals for identification, obtained core samples of the sediment, 
described the general physical characteristics of the bottom, and 
estimated the visibility at the bottom. These observations were made 
as a function of the estimated distance from the discharge terminus. 
Since the distance swam could not be estimated underwater, we had to 
surface periodically and distance estimates were made by an observer 
on the boat. Therefore the frequency of observations made along each 
transect was not consistent. Other observations made included; water 
temperatures, height, period and direction of ripple marks, and the 
presence of suspended organic material (leptopel) in the water column. 
Sediments were classified by median grain size as measured through a 
microscope with an ocular micrometer. The classification used follows 
that given by Sverdrup, Johnson, and Fleming, 1942. 
The control station was not surveyed as a transect. Instead, 
the biologists used the station location as a focus and surveyed within 
an area of approximately 100 ft radius. 
RESULTS 
Physical 
The outfall terminus was easily located by the presence of a 
definite surface boil of brown mud. A subsurface field of particulate 
matter was evident downcoast (SW) for at least 500 yards. However, since 
the discharge was intermittent, the nature of the discharge plume was 
quite variable. 
Fathometer tracings were made at the terminus and at distances 
of 40 ft and 100 ft radius from the terminus (Figure 1). Water depth 
was shallowest at the discharge terminus (32 ft) sloping to depths of 
45 to 49 ft within a 100 ft radius. Depths of 46 ft recorded 100 ft 
upcoast and downcoast from the discharge indicate a minimum deposition 
of 14 ft of sand at the terminus, and 2-5 ft within a 40 ft radius. 
However, the Ocean Plan Technical Report (unpublished) gives a discharge 
depth of 55 ft which would indicate a 23 ft deposition of sand at the 
terminus. The bathymetric map produced by Converse, Davis and 
Associates (unpublished) show a shoaling in the vicinity of the dis- 
charge similar to what we observed. However, our soundings were 
approximately 1 fathom deeper which may have been due to tidal variation. 
Bottom descriptions based on diver observation and sediment samples 
are given in Table 1. Bottom visibility was zero in the immediate 
vicinity of the discharge, but we located a volcano-like depression at 
the discharge terminus by following the contour of the sea floor with 
our hands. The discharge terminus is in the form of a vertical stand- 
pipe and it was our impression that the sand buildup was higher than 
the standpipe, hence the volcano-like depression. The sand at the 
terminus was generally more coarse than that found 250-300 ft out. 
This, plus the fact that the deepest deposition was within 40 ft of 
the discharge, indicates most of the coarser particles fall out in the 
immediate vicinity of the outfall. 
Transect 2, running inshore, ranged in depths from 32 to 45 ft 
with a terminal depth of 28 ft. Fine tan sand was found to at least 
450 ft from the outfall and dark silt with occasional rocks was en- 
countered at 600 ft. Sediments out to 600 ft from the outfall appeared 
to have come from the dischar'ge. Very coarse sand over dark mud was 
found at 800 ft and at 1500 ft, the bottom was rocky with no sand 
deposition. Bottom visibilities were zero out to 600 ft increasing to 
10 ft at the end of the transect. 
Transect 3, ranging in depth from 32 to 45 ft, ran SSW from the 
discharge and all stations fell on either rock substrate or rock over- 
laid with sand. A heavy sand deposit overlying a rocky bottom was 
noted at 225 ft from the discharge while at 300 ft from the discharge 
TABLE 1 .  Summary of Phys ica l  Data Recorded from t h e  V i c i n i t y  of Wedron 
S i l i c a  Discharge 
Transec t  2 - October 17,  1972 - 120' Mag from Discharge 
Approx. d i s t .  Depth Bottom v i s .  Core 
from o u t f a l l  ( f t )  ( f t )  ( f  t )  taken Bottom D e s c r i p t i o n  
32 0 yes  Medium f i n e  t a n  sand w i t h  g ray  
speck l ing .  Sand bui ld-up e s t i -  
mated t o  be  14 f t  of depth  w i t h  
volcano- l ike  d e p r e s s i o n  a t  p i p e  
terminus .  
yes  F ine  t a n  sand w i t h  g ray  speck- 
l i n g ,  n o t  of n a t u r a l  o r i g i n .  
yes  Fine t a n  sand over  l i g h t  g ray  
sand,  n o t  of n a t u r a l  o r i g i n .  
yes  3 i n c h e s  of da rk  brown s i l t  
over b l a c k  s i l t .  Bottom 
m a t e r i a l  does  n o t  appear  t o  b e  
o f  n a t u r a l  o r i g i n .  Sand a t  
l e a s t  2 f t  deep w i t h  occas iona l  
rocks .  
4 2 6 yes  3 i n c h e s  of c o a r s e  sand and 
g ranu les  w i t h  s h e l l  and worm 
tube f ragments  ove r  da rk  c l a y .  
Cobble and rock t o  6 f t  r e l i e f .  
1500 28 10 no Rock bottom, no sand d e p o s i t i o n .  
Transec t  3 - October 18, 1972 - 210' Mae, from Discharge 
Approx. d i s t .  Depth Bottom v i s .  Core 
from o u t f a l l  ( f t )  ( f t )  ( f  t )  taken Bottom D e s c r i p t i o n  
225 40 0 no Sand over l ay  on rocks .  
4 no Rock bottom, 5 f t  r e l i e f ,  some 
accumulat ion of sand t o  1 i n c h  
of dep th ,  s t r o n g  su rge .  
1500 45 10-15 no Rock bottom, 6 f t  r e l i e f .  
T ransec t  4 - October 17, 1972 - 300' Mag from Discharge 
Approx. d i s t .  Depth Bottom v i s .  Core 
from o u t f a l l  ( f t )  ( f t )  (ft)  taken Bottom D e s c r i p t i o n  
300 50 0 y e s  Coarse gray- tan sand w i t h  s h e l l  
f ragments ,  appea r s  t o  b e  n a t u r a l  
d e p o s i t i o n .  
50 0 no Rock and sand bottom, f i n e  
l a y e r  of sand over  rocks  may b e  
from d i s c h a r g e .  
55-65 1 0  yes  Rock w i t h  c o a r s e ,  gray-tan sand 
w i t h  s h e l l  f ragments  appea r s  t o b e  
n a t u r a l  d e p o s i t i o n .  Rock 4 f t  
r e l i e f ,  much l e p t o p e l  i n  wa te r .  
Edge of Macrocystis-Nereocystis 
k e l p  bed. 
82 15  no  Rock, 10 f t  r e l i e f  format ions  
running pe rpend icu la r  t o  shore .  
F ine  sand h e l d  b y  e n c r u s t i n g  
growths on s i d e  of rocks  e a s i l y  
d i s t u r b e d .  
Transect  5 - October 18, 1972 - 30' Mag from Discharge 
Approx. d i s t .  Depth Bottom v i s .  Core 
from o u t f a l l  ( f t )  ( f t )  (ft) taken Bottom Descr ip t ion  
48 0-2 yes Fine gray-tan sand not  of n a t u r a l  
o r i g i n .  Surface v i s i b i l i t y  30 f t  
s i l t  cloud 3 f t  off  bottom. 
50 0-2 yes Medium sand, l i g h t  gray does n o t  
appear of n a t u r a l  o r i g i n ,  dark 
gray mud under sand i n  some a r e a s .  
Surface v i s i b i l i t y  30 f t ,  s i l t  
cloud 2 f t  o f f  bottom. 
yes  Medium f i n e  sand over tan-gray 
sand does not  appear  of n a t u r a l  
o r i g i n .  Dark c l a y  under 1 inch 
of sand i n  some a r e a s ,  exposed 
by s h i f t i n g  of sand and d i s -  
lodged by surge.  Ripple marks 
220°, 4 inch per iod ,  0.5 inches i n  
he igh t .  Surface v i s i b i l i t y  30 f t  
s i l t  cloud near bottom. 
yes Medium f i n e  t a n  and l i g h t  gray 
sand wi th  rock t o  2 f t  r e l i e f .  
Clay under sand near  base of rocks.  
no White sand with rock outcrops 
of 6 f t  r e l i e f .  Algae growing 
through sand over lay  on rocks.  
S t a t i o n  6 - October 19, 1972 - 30' Mag from Discharge 
Approx; d i s t .  Depth Bottom v i s .  Core 
from o u t f a l l  (yds) ( f t )  (f t )  taken Bottom Descr ip t ion  
60-65 30 yes Rock reef  with r e l i e f  t o  15 f t  
with sand i n t r u s i o n s ,  sand 
coarse gray w i t h  s h e l l  d e b r i s ,  
appeared t o  be of n a t u r a l  o r i g i n .  
Ripple marks 210°, 3 f t  pe r iod ,  
6 inches h i g h  Fine tan  sand 
overlying dark brown sand 
approximately 2 f t  deep. Ob- 
served p i l e d  a t  base of v e r t i -  
c a l  rock face  f a c i n g  d i r e c t i o n  
of discharge which did not  appear 
t o  be of n a t u r a l  o r i g i n .  
the sand overlay was lighter. At 1500 ft from the discharge the bottom 
was high relief rock with a fine deposition of sand on the rock spaces. 
Bottom visibilities ranged from zero, 225 ft out to 10-15 ft at the end 
of the transect. 
Transect 4 extended directly offshore from the discharge and con- 
sisted mostly of rack and rock overlaid with sand. At 300 ft from the 
discharge, the substrate was coarse sand with shell fragments, similar 
to that found naturally throughout the area. Rock with a fine layer 
of sand was observed 50 ft further out, and at 500 ft out the bottom 
was rocky with coarse sand containing shell fragments. Leptopel was 
quite heavy in the water column at the last mentioned location. Water 
depth 1500 ft out dropped to 82 ft and the bottom was high relief rock 
with fine sand on the sides of the rocks. Bottom visibility was zero 
out to 350 ft from the discharge, increasing to 15 ft at the transect 
terminus. 
Transect 5 ran NNE from the discharge to a maximum depth of 55 ft 
and consisted predominantly of fine to medium sand which did not appear 
to be of natural origin. At 900 ft from the discharge, dark mud was 
found undef 1 inch of sand. In some areas the mud was exposed and 
pieces of it were dislodged by the surge. Similar mud-sand layers were 
found at 1200 ft with occasional protruding rocks also observed. White 
sand with rock outcroppings were observed 1500 ft from the discharge. 
Bottom visibility was 0-2 ft out to 600 ft from the discharge increasing 
t o - 2 0  ft at the transect terminus. 
The control station, number 6, was in 60-65 ft of water on a high 
relief rock bottom with coarse sand and shell debris interspaces. The 
area appeared natural except near one vertical rockface facing the dis- 
charge where approximately 2 ft of fine sand was observed piled at the 
base. Bottom water visibility was estimated at 30 ft. 
Bio log ica l  
The r e l a t i v e  abundance of p l a n t s  and animals noted by us  was some- 
what s u b j e c t i v e  and depended upon water  v i s i b i l i t y ,  s u b s t r a t e  t ype ,  
and bottom surge.  Where v i s i b i l i t y  was ze ro ,  t h e  only  organisms re-  
corded were those  c o l l e c t e d  by groping among t h e  rocks .  It was our  
i n t e n t  t o  record only those  ep ibenth ic  communities which could be evalu-  
a t e d  by d i v e r s .  The d i v e r s i t y  of p l a n t s  and animals observed 
a long  each t r a n s e c t  and t h e  c o n t r o l  s t a t i o n  i s  summarized i n  Table 2 .  
Zero bottom v i s i b i l i t y  and a  heavy depos i t i on  of sand i n  t h e  
immediate v i c i n i t y  of t h e  d ischarge  r e s u l t e d  i n  no b i o t a  be ing  recorded 
c l o s e r  than  300 f t  from t h e  terminus. 
The ben th i c  organisms c l o s e s t  t o  t h e  d ischarge  noted a long  t r a n s e c t  
2 was t h e  brown a l g a  Cystoseira osmundacea growing on a  rock  p ro t rud ing  
from t h e  sand 600 f t  from t h e  d ischarge  (Table 3 ) .  The rock was f e l t  
by t h e  d i v e r  and no t  seen  a s  t he  v i s i b i l i t y  was zero .  The number and 
d i v e r s i t y  of p l a n t s  and animals increased  f u r t h e r  from t h e  d i scha rge  
wi th  r ed  a lgae  be ing  very  abundant 1500 f t  from t h e  d ischarge .  Giant  
ke lp  (Macrocystis sp . )  and b u l l  k e l p  (Nereocystis Zuetkeana) were 
p re sen t  i n  smal l  numbers. Animal l i f e  was gene ra l ly  s p a r s e .  
Transect  3  had a r e l a t i v e l y  d i v e r s e  b i o t a  300 f t  from t h e  d i scha rge  
due t o  t he  presence of rocks pro t ruding  from t h e  sand (Table 4 ) .  The 
b i o t a  increased  i n  d i v e r s i t y  1500 f t  ou t  bu t  t h e  ben th i c  communities 
s t i l l  appeared somewhat depressed,  t h e  most commonly observed organism 
being t h e  a s c i d i a n  Polyclinum planwn. The t r a n s e c t  ended i n  a  mixed 
Macrocystis-Nereocystis ke lp  bed. 
No p l a n t s  o r  animals  were observed a long  t r a n s e c t  4 c l o s e r  t han  
350 f t  from t h e  d ischarge  (Table 5).  A mixed bed of Macrocystis and 
Nereocystis s t a r t e d  350 f t  from t h e  d ischarge  bu t  because of zero  
v i s i b i l i t y  a t  t h e  bottom, no o t h e r  organisms were observed except  f o r  
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TABLE 3. P l a n t s  and Animals Recorded from the  V i c i n i t y  of Wedron S i l i c a  Discharge ,  T r a n s e c t  2 .  
October 17, 1972 
Loca t ion  and Abundance* 
Di s t ance  from o u t f a l l  ( f t )  
600 800 1500 Remarks 
ALGAE 
Phaeophyta 
Cystoseira osmundacea 
Desrnerestia munda 
Laminaria andersonii 
Macrocystis s p .  
Nereocystis Zuetkeana 
Rhodophyta 
BotryogZosswn fartmianwn 
G i g a F t i ~  c o ~ p b i  fera 
G i g a P t i ~  spp.  ' 
Pikea pinnata 
PZoccmrim coccineum v a r  p a c i f i m  
PZoccmriw s p .  
PoZyneura Zatissima 
Prioni t i s  sp .  
VERTEBRATA and ASCIDIACEA 
Cnida r i a  
TeaZia Zofotensis 
Phragmatopoma caZifornica 
Mollusca  
C.  Zigatum 
Cryptochiton ste 2 Zeri 
OZiveZZa bipZicata 
Echinodermata 
Patiria ntiniata 
Pisaster brevispinnus 
Asc id i acea  
StyeZa montereyensis 
VERTEBRATA 
OzyZebius pictus 
One rock surveyed by " f e e l "  
P 
P 
S 
S 
Heavy growth of r ed  a l g a e  a t  1500'  s t a t i o n  
P 
C-A Abundant on t o p  of r o c k s  
P 
P 
P 
P P 
P 
S . 
S 
1 
S-C 
* Abundance Symbols 
A - Abundant, numerous and even ly  d i s t r i b u t e d  throughout  t he  a r e a  
C - Common, unevenly p r e s e n t  and on ly  o c c a s i o n a l l y  numerous 
S = Spar se ,  widely  s c a t t e r e d  throughout  t he  a r e a  bu t  nowhere numerous 
P - P r e s e n t  i n  a r e a  bu t  r e l a t i v e  abundance n o t  e s t ima ted  
TABLE 4 .  P l a n t s  and Animals Recorded from the  V i c i n i t y  of Wedron S i l i c a  Discharge ,  T ransec t  3.  
October 18, 1972 
Locat ion and Abundance* 
Dis t ance  from o u t f a l l  ( f t )  
300 1500 Remarks 
ALGAE 
Phaeophyta 
Desmerestia munda P 
Macrocystis sp .  
flereocystis Zuetkeana 
Pterygophora ca l i forn ica  
Rhodophyta 
C o r a l l i n e  'a lgae  (unid .  ) 
Rhodymenia spp . 
INVERTEBRATA and ASCIDIACEA 
P o r i f e r a  
Sponge (unid .  ) 
Cnida r i a  
Astrangia ZajoZZaensis 
BaZanophy Z Zia eZegans 
Coqnac t i s  cazi fornica 
TeaZia crassicornis  
T.  lo fo tens is  
Anne1 i d a  
Eudisty Zia pozyrnorpha 
Phragmatopoma caZifornica 
Arthropoda 
BaZanus nubizis  
Mollusca 
Astraea gibberosa 
CaZZiostorna annuZatm 
C.  Zigatwn 
Cqptochi ton  s t e  Z Zeri 
HaZiotis kamtschatkana 
Abundant a t  300 f t  s t a t i o n ,  c o l l e c t i o n  
l o s t .  
1 
1 7 i n c h e s  + d iamete r  
1 
TABLE 4 .  contd. 
Loca t ion  and Abundance* 
Dis t ance  from o u t f a l l  ( f t )  
300 1500 Remarks 
Ectoprocta  
Heteropora sp.  C 
Echinodermata 
Linckia colwnbiae 
Pat i r ia  miniata 
Pisaster brevispinnus S 
P. giganteus S 
Pycnopodia helianthoides 
Strongylocentrotus franciscanus S 
Ascidiacea 
Po l y  c Z inm p Zanwn 
Stge la montereyensis 
VERTEBRATA 
Ehrbiotoca jacksoni ' 
hnbiotoca la t e ra l i s  
~ e & ~ r m o s  decagrmus  
Orthonopias t r i a c i s  
&eylebius pictus 
Rhacochi lus toxotes 
DamaZichthys vacca 
Sebastes carnatus 
S. chrysomelas 
S. melanops 
* Abundance Symbols 
A = Abundant, numerous and evenly d i s t r i b u t e d  throughout t h e  a r e a  
J u v e n i l e s  and a d u l t s  
C = Common, unevenly p r e s e n t  and only occas iona l ly  numerous 
S = Sparse ,  widely s c a t t e r e d  throughout t h e  a r e a  bu t  nowhere numerous 
P = P r e s e n t  i n  a r e a  b u t  r e l a t i v e  abundance no t  e s t ima ted  
TABLE 5 .  Plants and Animals Recorded from the Vicinity of Wedron Silica Discharge, Transect 4. 
October 17, 1972. 
Location and Abundance* 
Distance from outfall (ft) 
350 600 1500 Remarks 
ALGU 
Phaeophyta 
Costaria costata 
Desmerestia munda 
Dictyoneuropis raeticu Zata 
Macrocystis sp. 
Nereocys t i s  Zuetkeana 
Pterygophora cali fornica 
Rhodophyta 
BotryogZossum farZowianm 
CoraZZina chi  lens is  
CryptopZeura lobifera 
GeZidium sp. 
Gigartina spp. 
Rhodymenia spp. 
INVERTEBRATA and ASCIDIACEA 
Cnidaria 
BaZanophy - ZZia e Zegans 
Paracyathus stearnsi  
TeaZia crassicornis  
T. Zofotensis 
Annelida 
Eudisty Zia po Zymorpha 
Mollusca 
Astraea gibberosa 
CaZZiostma annu Zatm 
Cryptochiton steZZeri 
HaZiotis waZaZZensis 
Ectoprocta 
Heteropora sp. 
Echinodermata 
Linckia co Zmbiae 
Patiria miniata 
Pisaster brevispinnus 
Heavily encrusted with bryozoans. 
Epiphytic on GeZidium sp. 
Dominant form at 500 ft station. 
S S Juve~liles 
S 
1 
1 4 inch diameter 
TABLE 5. contd, 
Location and Abundance* 
Distance from outfall (ft) 
350 600 1500 Remarks 
P. giganteus S S 
Pycnopodia helianthoides C S 
Ascidiacea 
StyeZa rnontereyensis 
VERTEBRATA 
Coryphopterus nicho Zsi 
k b i o t o c a  jacksoni 
Ozy Zebius pictus 
Sebastes camatus 
S. caurinus 
School of juveniles at surface 
Including juveniles 
* Abundance 'Symbols 
-. 
A = Abundant, numerous and evenly distributed throughout the area 
C = Common, unevenly present and only occasionally numerous 
S = Sparse, widely scattered throughout the area but nowhere numerous 
P = Present in area but relative abundance not estimated 
some juvenile anchovy (EngrauZis mordax) near the surface. A moderately 
diverse biota was observed 600 ft from the discharge but the biota 
1500 ft out was less diverse and appeared relatively sparse. This may 
have been partly due to the increased depth. 
The first 900 ft of transect 5 revealed only 3 different organisms; 
the olive snail (OZiveZZa biplicata), walleye surfperch (Hyperprosopon 
argentem) and sanddab (Citharichthys sp.) (Table 6). The biotic 
diversity increased 1200 ft from the discharge with the appearance of 
exposed rocky substrate, and at 1500 ft the biota was more diverse in 
association with a higher rock relief. 
Station 6 (the control station) appeared to have the most diverse 
communities with many species of algae, invertebrates and fish repre- 
sented (Table 7). The station was in a mixed Macrocystis-Rereocystis 
kelp bed and appeared to have a typical kelp bed community for the area. 
SWJQIRY AND CONCLUSIONS 
The Wedron Silica Company discharge has produced a build-up of 
sand at the terminus at least 14 ft deep, and sand from the discharge 
is evident as far as 400 yards from the discharge, and possibly as 
far as 1300 yards at Station 6. If the original discharge depth was 
55 ft as reported by the discharger, a sand deposition of 23 ft is 
indicated. Sand and mud deposition was most evident along transect 5, 
however, the surface plume was greatest towards the SW along transect 3 
during the survey. Since the area is subject to very heavy wave action 
- 
and strong currents, we assume that the nature and extent of these 
deposits and the plume fluctuate. 
Bottom visibility increased as a function of distance from the dis- 
charge and was greatest at the control station, indicating the discharge 
may be producing turbid water conditions out to at least 1500 ft from the 
terminus. 
TABLE 6. P l a n t s  and Animals Recorded from the  Vic in i ty  of Wedron S i l i c a  Discharge, Transect 5 .  
October 18, 1972 
Location and Abundance* 
Distance from o u t f a l l  ( f t )  
600 900 1200 1500 Remarks 
ALGAE 
Phaeophyta 
Laminaria andersonii S 3 f e e t  high 
Pterygophora cal i fornica  On top of l a r g e r  rock 
Rhodophyta Dense growth of f l e s h y  red a lgae  on 
top  of rocks a t  1500' s t a t i o n ,  
c o l l e c t i o n  l o s t .  
BotryogZossm sp.  
Cigartinu corymbifera 
Rhodyrnenia spp. 
VERTEBRATA and ASCIDIACEA 
Porif e r a  
Sponge (unid . 
Cnidaria 
Balanophy Z Zia e Zegans 
Annelida 
Diopatra sp. 
~ u d i s t y  Zia polymorpha 
Phragmatoporna caZifornica 
Athropoda 
BaZanus nubi Zis 
-. . . 
Mollusca 
I n  sand in te rspaces  
CaZZiostoma annulatmi 
C. Z igatm 
Cryptochiton s t e l l e r i  
Hemnissenda crassicornis  
Hinnites multirugosus 
OZiveZZa bipZicata 
Echinodermata 
Demnasterias imbricata 
Pat i r ia  miniata 
TABLE 6. contd . 
Locat ion and Abundance* 
Dis t ance  from o u t f a l l  ( f t )  
600 900 1200 1500 Remarks 
Pisaster brevispinnus S C 
P. giganteus C 
Ascidiacea 
PoZycZinm planum 
StyeZa montereyensis 
VERTEBRATA 
Citharichthys stigmaeus 
Citharichthys sp. 
Coryphopterus nichoZsi 
Hexagrmos decagrammus 
Hexagrmos ZagocephaZus 
Hyperprosopon argentem 
OxyZebius pictus 
Sebas t e s  caurinus 
S. mystinus 
Sebastes sp .  
J u v e n i l e  
J u v e n i l e  
* ~Lkndance  Symbols 
A = Abundant, numerous and evenly d i s t r i b u t e d  throughout t h e  a r e a  
C = Common, unevenly p r e s e n t  and on ly  occas iona l ly  numerous 
S = Sparse ,  widely s c a t t e r e d  throughout t h e  a r e a  bu t  nowhere numerous 
P = Presen t  i n  a r e a  b u t  r e l a t i v e  abundance n o t  es t imated 
TABLE 7 ,  Plants and Animals Recorded from the Vicinity of Wedron S i l i c a  Discharge, Station 6 
October 
Location and Abundance* 
Distance from o u t f a l l  ( f t )  
4000 Remarks 
ALGAE 
Phaeophyta 
Desrnerestia rnunda 
Dictyota binghamiae 
Macrocystis sp. 
Nereocystis Zuetkeana 
Pterygophora caZifornica 
Rhodophyta 
BosieZZa sp. 
FryeeZa gardneri 
PZocamiorn coccinewn var pacificwn 
PZocamium sp. 
Rhodymenia Zobata 
VERTEBRATA and ASCIDIACEA 
Porifera 
Sponge (unid . ) 
~ n i d a r i a  
AgZaophenia sp. 
~ z ~ a n o ~ h y  2Zia e Zegans 
T.  Zofotensis 
Annelida 
Diopatra sp. 
Eudisty Zia po Zymorpha - 
bfyxico Za infundibu Zwn 
Phragmatopoma caZifornica 
Athropoda 
Cancer antennarius 
Mollusca 
Astraea gibberosa 
CaZZiostoma Zigatwn 
Cryptochiton s t e t  Zeri 
Dendrodoris sp.  
Mitra idae 
Including many juveniles 
At sand-rock interfaces 
TABLE 7. contd .  
Loca t ion  and Abundance* 
Dis t ance  from o u t f a l l  ( f t )  
Ectoprocta  
Heteropora sp.  
lIippodipZosia inscuZpta 
Echinodermata 
Dennasterias imbricata 
Linckia co Zwnbiae 
Ophioderma panamensis 
Ophiuroidea (unid . ) 
Patiria miniata 
Pisas t e r  brevispinnus 
P. giganteus 
Pycnopodia hezianthoides 
StrongyZocentrotus franciscanus 
Ascidiacea 
PoZycZinwn planwn 
StyeZa montereyensis 
VERTEBRATA 
Citharichthys stigmaeus 
~ o r y ~ h o ~  te&s nicho Zsi 
-. 
Embiotoca ZateraZis 
Bexagrmos decagrammus 
Ophiodon elongatus 
Orthonopias t r i a c i s  
OxyZebius pictus 
Scorpaenichthys marmoratus 
-. 
Sebastes atrovirens 
S. carnattrs 
S. caurinus 
S. mystinus 
S. serranoides 
Torpedo cali fornica 
S-C 
Assoc ia ted  wi th  Phragmatopoma sp .  
Adult  i n  c r e v i c e  
* Abundance Symbols 
A = Abundant, numerous and evenly d i s t r i b u t e d  throughout t h e  a r e a  
C = Common, unevenly p r e s e n t  and only  o c c a s i o n a l l y  numerous 
S = Sparse ,  widely s c a t t e r e d  throughout t h e  a r e a  bu t  nowhere numerous 
P = Presen t  i n  a r e a  bu t  r e l a t i v e  abundance not  e s t ima ted  
I n  a l l  i n s t a n c e s ,  marine communities were seve re ly  depressed near  
t he  o u t f a l l  wi th  a  gene ra l  improvement noted as t h e  d i s t a n c e  from t h e  
d ischarge  increased .  The i n c r e a s e  i n  d i v e r s i t y  gene ra l ly  followed the  
presence of rock s u b s t r a t e .  Transect  4 showed a s l i g h t  drop i n  
d i v e r s i t y  from 600 t o  1500 f t  from the  d i scha rge ,  bu t  t h i s  may be 
a t t r i b u t a b l e  t o  an  i n c r e a s e  i n  depth from 65 t o  82 f t .  
The b i o t a  observed a t  the  c o n t r o l  s t a t i o n  was t h e  most d i v e r s e  
and appeared t y p i c a l  f o r  t h e  h a b i t a t  type  and a r e a .  Based on what 
was observed a t  t h e  c o n t r o l  s t a t i o n ,  i t  appears  t h a t  t h e  d i scha rge  i s  
having a  d e l e t e r i o u s  e f f e c t  on t h e  rock a s soc i a t ed  b i o t a  ou t  t o  500 
yards  from t h e  d ischarge  a long  Transec ts  2,  3, and 5 and t o  a  l e s s e r  
d i s t a n c e  a long  Transect  4 .  
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